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FIG.1 



METHOD OF ACCESSING DEFECT INFORMATION 
(STEP 1) MPU DESIGNATES A TARGET ADDRESS TO DF. 
101 DISK PHYSICAL CHS NUMBER 



DP-HED [4:0] 



DP-CYL [19:0] 



DP-SCT [15:0] 



■wl 02 DISK PHYSICAL HEAD NUMBER 
-1 03 DISK PHYSICAL CYLINDER NUMBER 
■1 04 DISK PHYSICAL SECTOR NUMBER 



(STEP 2) DM USES THIS TARGET ADDRESS TO LOAD THE DEFECT INFORMATION 
ON THE TRACK IN QUESTION 

DM USES THIS NUMBER TO LOAD THE DEFECT INFORMATION 
FROM THE DEFECT STORAGE 

ADDRESS (ADDR ESS SHOWN BELOW) IN THE BUFFER. 
1 05 H BASE a [23*0] I DEFECTIVE TRACK INFORMATION STORAGE BASE 
1 " 1 ADDRESS 16b it 



106 



^ | DP-HED [ 4:0] DP-CYL [19:4]ip] 7A 



DEFECTIVE TRACK 
INFORMATION 
STRAGE AREA 



(FOR EXAMPLE, 
32 MB SPACE) 



107 
h~ 108 



BUFFER 

(STEP 3) TOP STORAGE ADDRESS AT WHICH A DEFECT EXISTS IS OBTAINED 
FRC T E '' c ECTj INFC .C E c 



Igblt 



DEFECT EXISTENCE 
INFORMATION FOR 
TRACKS 



— FOR 16 TRACKS 

— 109 



TOP DEFECT TABLE —110 
INFORMATION 
STORAGE ADDRESS 



(STEP 4) TOP STORAGE ADDRESS AT WHICH DEFECT TABLE INFORMATION 
EXISTS IS OBTAINED FROM THE DEFECT INFORMATION LOADED. 



DEFECT TABLE INFORMATION 
STORAGE BASE ADDRESS 



111 H BASE jg [23:0] 



24 



111^, APPROPRIATE DEFECT 
1 ' ° ^ TABLE INFORMATION 



IBbit 



DEFECT TABLE 
INFORMATION 
STORAGE AREA 



(FOR EXAMPLE, 
32 MB SPACE) 

BUFFER 



-107 



— 112 
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FIG.2 



FORMAT OF DEFECTIVE TRACK INFORMATION STORAGE AREA (TYPE 1) 
16 bits width 



DEFECT EXISTENCE INFORMATION 
FOR TRACKS [15:0] 



TOP DEFECT TABLE INFORMATION 
STORAGE ADDRESS 



DEFECT EXISTENCE INFORMATION 
FOR TRACKS [15:0] 



TOP DEFECT TABLE INFORMATION 
STORAGE ADDRESS 



, DEFECTIVE TRACK 
! INFORMATION 
' FOR HEAD 0 



DEFECT EXISTENCE INFORMATION 
FOR TRACKS [15:01 



TOP DEFECT TABLE INFORMATION 
STORAGE ADDRESS 



•^202 DEFECTIVE 

TRACK ELEMENT 1 



DEFECT EXISTENCE INFORMATION 
FOR TRACKS [15:0] 



TOP DEFECT TABLE INFORMATION 
STORAGE ADDRESS 



DEFECT EXISTENCE INFORMATION 
FOR TRACKS [15:0] 



TOP DEFECT TABLE INFORMATION 
STORAGE ADDRESS 



, DEFECTIVE TRACK 
i INFORMATION 
' FOR HEAD1 



-201 DEFECTIVE 

TRACK ELEMENT 0 



-204 



-203 DEFECTIVE 

TRACK ELEMENT n 



- 205 DEFECTIVE 

TRACK ELEMENT 0 



^206 DEFECTIVE 

TRACK ELEMENT 1 



-207 
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FIG.3 



EXAMPLE OF FORMAT OF DEFECTIVE ELEMENT INFORMATION 
FOR TRACKS (TYPE 1) 

16 bit width 



FOR CYLINDERS 
15-0 
OF HEAD 0 



DEFECT EXISTENCE INFORMATION 
FOR TRACKS [15:0] 



TOP DEFECT TABLE INFORMATION 
TORAGE ADDRESS 



^201 
DEFECTIVE 
TRACK ELEMENT 0 



3 01 DEFECT EXISTENCE INFORMATION FOR CYLINDERS 15-0[15;0] 



IE 



FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 
FOR 



CYLINDER 0 
CYLINDER 1 
CYLINDER 2 
CYLINDER 3 
CYLINDER 4 
CYLINDER 5 
CYLINDER 6 
CYLINDER 7 
CYLINDER 8 
CYLINDER 9 
CYLINDER 10 
CYLINDER 11 
CYLINDER 12 
CYLINDER 13 
CYLINDER 14 
CYLINDER 15 
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FIG.4 



FOR CYLINDERS 15-0 



EXAMPLE OF FORMAT OF DEFECTIVE TABLE INFORMATION 
STORAGE ADDRESS (TYPE 1) 

401 DEFECT EXISTENCE INFORMATION FOR CYLINDERS 
j 15-0[15:0] 



OF HEADO 



|o|o|ilo|o|o|o|olo|o|i 1 0 1 0 1 0 j 0 1 0 



DEFECT EXISTS 

AT CYLINDER 5 

DEFECT EXISTS 

AT CYLINDER 13 

402 MINIMUM DEFECT TABLE INFORMATION 
f STORAGE ADDRESS FOR DEFECT EXISTENCE 
\ INFORMATION 



STORAGE ADDRESS OF DEFECT TABLE INFORMATION 
FOR CYLINDER 5 
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FIG.5 



SELECTION OF ADDRESS BASE FOR THE DEFECT TABLE 
INFORMATION STORAGE AREA 



21 bits width 



501 DISK PHYSICAL HEAD NUMBER 
( 502 DISK PHYSICAL CYLINDER NUMBER 



DP.HED[4:0jl DP-CYL[19:4]~| 
503 



DEFECT TABLE INFORMATION 
STORAGE BASE 111 



COMPARISON 
OF 

LARGENESS 



INSTRUCTION OF I BASE [23:0] 



STORING 



COMPARISON OBJECT 1 [20:0] 



504 



DEFECT TABLE INFORMATION 
STORAGE BASE ADDRESS 505 



COMPARISON OBJECT 0 [20:0] 



COMPARISON OBJECT 7 [20 :0] 



BASE 0 [23:0] 



BASE1 [23:0] 



BASE7 [23:0] 
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FIG.6 



FORMAT OF DEFECT TABLE INFORMATION STORAGE AREA (TYPE 1) 
16 bits width 



*1 



DISK PHYSICAL HEAD 
NUMBER [4:0] 



DISK PHYSICAL 
CYLINDER NUMBER 
[19:16] 



DISK PHYSICAL CYLINDER NUMBER [15:0] 



DEFECT BYTE COUNT [15:0] 



DEFECT ELEMENT 0 
DEFECT ELEMENT 1 



FFFFh 



(*1)7bit RESERVED 



601 DEFECT TABLE FORMAT 



7731 



FIG.7 



SECTOR ALLOCATION MAP INCLUDING DEFECTS 



(IN THE CASE OF HEAD - 0 : 
TRACK m MEANS 
CYLINDER NUMBER =m 
AND HEAD NUMBER 



701 MEDIUM 

702 ZONE0 

703 ZONE1 

704 ZONE2 




/ \7 i i 

TRACK m + 2 |A-4lA-3lA-2|A-1j A I 0 I 



706 



|A-6|A-5lA-4lA-3t - 707 
|A-8lA>7lA-6|A-5H 708 




709 



PROCESSING 
)TOR OR 
PLURALITY OF SECTORS) 
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FIG.8 



INFORMATION REQUIRED FOR A DEFECT ELEMENT 



KIND OF DEFECT 
INFORMATION 


CONTENTS 


(1) SKIP INFORMATION 


1) DISK PHYSICAL SECTOR NUMBER (DP-SCT [19:0]) 

AT WnlLin n UtrCO I CAlo I O. 

2) DISK PHYSICAL SECTOR NUMBER OF SUBSTITUTE 
(AP-CYL [19:0), AP- HED[4:0], AP-SCT [15:0 ]) 

3) THE NUMBER OF SECTORS TO BE SKIPPED 
SUCCESSIVELY 

(DP-SCTCNT[15:01) 


(2) SLIP INFORMATION 


1) DISK PHYSICAL NUMBER 
(DP-SCTf15:0] AT WHICH ADEFECT EXISTS. ■ 

2) THE NUMBER OF SECTORS TO BE SLIPPED 
SUCCESSIVELY 
(ADP-SECNUM[15:0J) 


(3) END SECTOR 
INFORMATION 


1) END SECTOR NUMBER (DP-SCT[15:0J) OF THE 
TRACK CONCERNED WHEN THE END SECTOR IS 
UNUSABLE AS A DEFECTIVE SECTOR, 
THE USABLE END DISK PHYSICAL SECTOR NUMBER 
IN THE TRACK IS DESIGNATED 
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FIG.9 



FORMAT OF DEFECT ELEMENT (FIRST) 
(1) SKIP OF ONE SECTOR (4 W) 
16 bit 



CTRL [6:0] AP-HD [5:0] | AP-CYL 119:16] 



ii 



AP-CYL [15:0] 



AP-SCT [15:0] 



DP-SCT [15:0] 



(2) SKIP OF SUCCESSIVE SECTORS (5 W) 
16 bit 



CTRL [6:0] [ AP-HD [5:0] | AP-CYL [19:16] | 



AP-CYL [15:0] 



AP-SCT [15:0] 



DP-SCT [15:0] 



DP-SCTCNT[15:0] 
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FIG.10 



FORMAT OF DEFECT ELEMENT (SECOND) 

(3) SLIP OF ONE SECTOR (2 W) 
. 16 bit 



CTRL [6:0] 



(RESERVED) 



DP-SCT [15:0] 



(4) SLIP OF SUCCESSIVE SECTORS (3 W) 
I 16 bit 



CTRL [6:0] (RESERVED) 



DP-SCT [15:0] 



DP-SCTCNT [15:0] 



(5) END SECTOR (2 W) 

16 bit 



CTRL [6:0] (RESERVED) 



EP-SCT[15:0] 



(6) BOUNDARY OF THE DEFECT TABLE (1 W) 
|^ 16bit 
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FIG.11 



FORMAT OF CONTROL INFORMATION 



(1) CONTROL INFORMATION 

, 16 bit 



| CTRL [6:0] | - 
1101 

CTRL [6] : END OF SECTOR 

1: END SECTOR NUMBER OF THE TRACK 
CTRL 15}: SKIP/SUP 

INDICATION OF SKIP OR SLIP 

1: SKIP, 0: SLIP 
CTRL [4] : SEQUENTIAL 

INDICATION OF SUCCESSIVE SECTORS PROCESSING 

1: SUCCESSIVE SECTOR PROCESSING, 0: ONE SECTOR PROCESSING 
CTRL [3] : SPARE ON TRACK 

INDICATION IF A SUBSTITUTE OF THE DEFECTIVE SECTOR EXISTS 

ON THE CURRENT TRACK 

1: CURRENT TRACK, 0: ANOTHER TRACK 
CTRL [2} : (RESERVED) 
CTRL [1] : (RESERVED) 
CTRL [0] : (RESERVED) 
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FIG.13 



■ 



CONFIGURATION OF SECTOR ADDRESS 
NUMBER (ID) GENERATION UNIT 



INDEX PLUSE 

(IDXP) SERVO GATE 
(SG) 



DEFECT DATA IS 
TAKEN IN FROM 
THE DATA BUFFER 
CORRESPONDING 
TO THE TRACK 
REQUIRED BY DF, 
THROUGH THE = 
BUFFER CONTROL 
UNIT 



DRIVE FAULT 
(DFLT) 



1223 ID GENERATION 
/ U NIT 



PHYSICAL SECTOR NUMBER 
GENERATION UNIT (SAIL) 

VLD SPSN[15:0] 



IDXP-B 



SCTP.B 



-1301 



ie„'16„' MAX-SCT 



DEFECT PROCESSING 
UNIT (DM) 
INCDEC SKIP.SLIF.VLD SPSNI[15:0] 



TARGET NUMBER 
(T=CYL,T-HED) 



END 



3," 



16,' 



-1302 



ALTERMATE PHYSICAL TARGET 
NUMBER 
<y (A P-CYL,AP-HED,AP-SCT) 



DISK FORMATTER 
CONTROL UNIT (DF) 



.1203 
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FIG.14 



APPARATUS CAPACITY AND TRACK INFORMATION 
STORAGE CAPACITY(TYPE 1) 



DEFECTIVE TRACK 
INFORMATION ' 
STORAGE 60M g 
CAPACITY 
(BYTE) 

40MB 
20MB 



DEFECTIVE TRACK 
INFORMATION 

STORAGE 
CAPACITY 

(BYTE) 



512 SECTORS/TRACK 



=L 



20GB 



40GB 60GB 80GB 100GB 120GB APPARATUS 
CAPACITY 

APPARATUS CAPACITY (BYTE) (BYTE) axmes 
— x 4 BYTES 



512 BYTES/SECTOR x n SECTORS/TRACK x 16 TRACKS 



APPARATUS 
CAPACITY 



20GB 
40GB 
60GB 
80GB 
100GB 
120GB 



TOTAL 

SECTOR 

COUNT 



39MSECTORS 
7BMSECTORS 
117MSECTORS 
156MSECTORS 
195MSECTORS 
234MSECTORS 



DEFECTIVE TRACK INFORMATION STORAGE CAPACITY 



512 


1024 


2048 


4096 


19.1KB 


9.5KB 


4.8KB 


2.4KB 


38.1KB 


19.1KB 


9.5KB 


4.8KB 


57.2KB 


2B.6KB 


14.3KB 


7.2KB 


76.3KB 


38,1KB 


19.1KB 


9.5KB 


95.4KB 


47.7KB 


23.8KB 


11.9KB 


114KB 


57.2KB 


28.6KB 


14.3KB 
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FIG.15 



APPARATUS CAPACITY AND DEFECT TABLE 
INFORMATION STORAGE CAPACITY (TYPE1) 



DEFECTIVE TABLE 
INFORMATION i 
STORAGE 
CAPACITY 60MB 
(BYTE) 

40MB 
20MB 



CONTROL RATE OF 1 % 




20GB 40GB 60GB 



DEFECT TABLE 
INFORMATION - 
STORAGE 
CAPACITY 
(BYTE) 



80GB 100GB 120GB APPARATUS 
CAPACITY 



APPARATUS CAPACITY ( BYTE) 
512 BYTES/SECTOR 



(BYTE) 

x (8BYTE+8BYTE)x CONTROL RATE 

t ♦ 



MANAGEMENT 
ONE SECTOR INFORMATION (4 W ) 
SKIP (4 W) 

CONTROL RATE CONTROLLED NUMBER OF DEFECTIVE SECTORS/NUMBER 
OF ALL SECTORS IN APPARATUS 
(a) CONTROL RATE OF 0.1 % 



APPARATUS 
CAPACITY 



20GB 
40GB 
60GB 
80GB 
100GB 
120GB 



TOTAL SECTOR 
COUNT 



DEFECT TABLE INFORMATION 
STORAGE CAPACITY, 



39MSECTORS 39 K DEFECTIVE SECTORS (625 KB) 

78MSECTORS 78 K DEFECTIVE SECTORS (1 .3MB) 

1 1 7MSECTORS 1 1 7K DEFECTIVE SECTORS (1 .9MB) 

156MSECTORS 156K DEFECTIVE SECTORS (2.5MB) 

1 95MSECTORS 1 95K DEFECTIVE SECTORS (3. 1 MB) 

234MSECTORS 234K DEFECTIVE SECTORS (3.8MB) 



(b) CONTROL RATE OF 1% 



APPARATUS 
CAPACITY 



20GB 
40GB 
60GB 
80GB 
100GB 
120GB 



TOTAL SECTOR 
COUNT 



DEFECT TABLE INFORMATION 
STORAGE CAPACITY 



39MSECTORS 390 K DEFECTIVE SECTORS (6.3MB) 

78MSECTORS 780 K DEFECTIVE SECTORS (13MB) 

1 1 7MSECTORS 1 .2M DEFECTIVE SECTORS (19MB) 

156MSECTORS 1.6M DEFECTIVE SECTORS (25MB) 

195MSECTORS 2.0M DEFECTIVE SECTORS (31 MB) 

234MSECTORS 2.3M DEFECTIVE SECTORS (38MB) 
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FIG. 16 



MOVING DIRECTION OF HEAD (EXAMPLE) 
INCREASING DIRECTION OF 

CYLINDER NUMBER MAXIMUM PHYSICAL CYLINDER 
0 i { > NUMBER (MAXCYL) 



INCREASING 
DIRECTION OF 3 
HEAD NUMBER 




,1601 MEDIUM 



CURRENT ACCESSING RANGE 



1602 ZONEO 
1603ZONE1 
1604 ZONE2 



FIG.17 



RELATION BETWEEN MOVING DIRECTION OF HEAD, 
CYLINDER AND HEAD (EXAMPLE) 





CYLINDER 
NUMBER 0-19 


CYLINDER 
NUMBER 20-39 


CYLINDER 
NUMBER 40-59 


HEAD NUMBER 0 










HEAD NUMBER 1 










HEAD NUMBER 2 










HEAD NUMBER 3 

















CURRENT ACCESSING RANGE 
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FIG.18 



FORMAT OF DEFECT TABLE INFORMATION 
STORAGE AREA (TYPE2) 



BASE £ 



SELECTION 



TYPE 2-A 



16 bits width 



DISK PHYSICAL HEAD NUMBER [4:0] 



*1 



r 



DISK PHYSICAL CYLINDER NUMBER [15,0] 



STORAGE OFFSET ADDRESS 



DISK PHYSICAL 

CYLINDER 
NUMBER [19:16] 



TYPE 2-B 



1801 DEFECT TABLE INFORMATION 

STORAGE AREA (TYPE2-A) 
16 bits width 



FOLLOWING DEFECT BYTE COUNT [15:0] 



DEFECT ELEMENT 0 



( * 1)3bit RESERVED -| 802 DEFECT TABLE INFORMATION 
STORAGE AREA (TYPE2-B) 
TYPE2-C (VARIANT OF TYPE2-B) 
16 bits width 




1 803 DEFECT TABLE INFORMATION 
STORAGE AREA (TYPE2-C) 
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FIG.19 



FORMAT OF DEFECT TABLE INFORMATION 
STORAGE AREA (TYPE3) 



16 bits width 



DISK PHYSICAL HEAD NUMBER 



*1 



Y§ICj 



[4:0] 1 



DISK PHYSICAL CYLINDER NUMBER [15:0] 



FOLLOWING DEFECT BYTE COUNT [15:0] 



DEFECT ELEMENT 0 
DEFECT ELEMENT 1 



ABOVE DEFECT BYTE COUNT [15:0] 



FFFFh 



DISK PHYSICAL 

CYLINDER 
NUMBER [19:16] 



(*1)7bit RESERVED 



1901 DEFECT TABLE FORMAT(TYPE3) 
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FIG.20 



COMPARISON OBJECT 504 



DEFECT TABLE BASE 
ADDRESS 505 



TRACK NUMBER 
0-100 


1000H 


TRACK NUMBER 
101-500 


5000H 


TRACK NUMBER 
501-800 


8000H 
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FIG.21 



FORMAT OF DEFECT TABLE INFORMATION STOR AGE AREA (TYPE2-A ) 
(FOR DISK PHYSICAL HEADS 0-3) 



(1)TYPE2-A 

2101 X 

ASCENDING CYLINDER 
NUMBERS FOR DISK 
PHYSICAL HEAD 
NUMBER 0 



2102 \ 
ASCENDING CYLINDER 
NUMBERS FOR DISK 
PHYSICAL HEAD 
NUMBER 1 

2103^ 

ASCENDING CYLINDER 
NUMBERS FOR DISK 
PHYSICAL HEAD 
NUMBER 3 



2104 
DUMMY DEFECT 
ARGUMENT TABLE 
EXCEEDING END 
PHYSICAL CYLINDER 
NUMBER 
FOR END DISK 
PHYSICAL HEAD 
NUMBER 



SELECTION OF BASE/J [3:0] = OH 
DISK PHYSICAL HEAD NUMBER [4:0] 
= 0H 

DISK PHYSICAL CYLINDER 
NUMBER [13:0] = 2H 



STORAGE OFFSET ADDRESS 



SELECTION OF BASEjS [3:0] = OH 
DISK PHYSICAL HEAD NUMBER [4:0] 
= 0H 

DISK PHYSICAL CYLINDER 
NUMBER [15:0] = 8H 



STORAGE OFFSET ADDRESS 



2105 

/defect storage 
' address 
for disk physical 
head number 0 

^1801 

DEFECT TABLE 
INFORMATION 
STORAGE 
AREA(TYPE2-A) 



SELECTION OF BASE/? [3:0] = OH 
DISK PHYSICAL HEAD NUMBER [4:0] 

"DISK PHYSICAL CYLINDER 
NUMBER [15:0] *5H 



STORAGE OFFSET ADDRESS 



2106 

DEFECT STORAGE 
ADDRESS 
FOR DISK PHYSICAL 
HEAD NUMBER1 



SELECTION OF BASEjS [3:0] 
DISK PHYSICAL HEAD NUME 
- 

DISK PHYSICAL CYLINDER 
NUMBER [15:0] = FFF5H 



= 1H 

,ER[4:0] 



STORAGE OFFSET ADDRESS 



\ SELECTION OF BASEjS [3:0] = 1H 
N DISK PHYSICAL HEAD NUMBER [4:0] 

"DISK PHYSICAL CYLINDER 
NUMBER [15:0] =0H 



STORAGE OFFSET ADDRESS 



2107 

DEFECT STORAGE 
ADDRESS 

FOR DISK PHYSICAL 
HEAD NUMBER3 
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FIG.22 



FORMAT OF DEFECT TABLE INFORMATION STOR AGE AREA (TYPE2- B) 



(FOR DISK PHYSICAL HEADS 0-3) 



(1) TYPE2-A 
2201^ 

ASCENDING CYLINDER 
NUMBERS FOR DISK 
PHYSICAL HEAD 
NUMBER 0 



2202 \ 

ASCENDING CYLINDER 
NUMBERS FOR DISK 
PHYSICAL HEAD 
NUMBER 1 



DEFECT BYTE COUNT 



DEFECT ELEMENT 0- 



DEFECT BYTE COUNT 



DEFECT ELEMENT 0 — 



DEFECT BYTE COUNT 



DEFECT ELEMENT 0- 



2204 
/ DEFECT STORAGE 
M ADDRESS 

FOR DISK PHYSICAL 
HEAD NUMBER 0 



2205 

DEFECT STORAGE 
ADDRESS 
FOR DISK PHYSICAL 
HEAD NUMBER1 



2203 y 

ASCENDING CYLINDER 
NUMBERS FOR DISK 
PHYSICAL HEAD 
NUMBER 3 



DEFECT BYTE COUNT 



DEFECT ELEMENT 0 — 



2206 
DEFECT STORAGE 
ADDRESS 

FOR DISK PHYSICAL 
HEAD NUMBER3 
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FIG.23 



FORMAT OF DEFECT TABLE INFORMATION STOR AGE AREA (TYPE3 ) 



(1) TYPE2-A 
2301 \ 

ASCENDING CYLINDER 
NUMBERS FOR DISK 
PHYSICAL HEAD 
NUMBER 0 



(FOR DISK PHYSICAL HEADS 0-3 



DISK PHYSICAL HEAD NUMBER 

TJI§K PHYSICAL CYLINDER 
NUMBER [15:0} = 2H 



DEFECT BYTE COUNT/DEFECT 
ELEMENT 0- 



DISK PHYSICAL HEAD NUMBER 
[3:0] = OH 

DISK PHYSICAL CYLINDER 
NUMBER M5:01 = 8H 



DEFECT BYTE COUNT/DEFECT 
ELEMENT 0 — 



2302 \ 

ASCENDING CYLINDER 
NUMBERS FOR DISK 
PHYSICAL HEAD 
NUMBER 1 



2303 y 

ASCENDING CYLINDER 
NUMBERS FOR DISK 
PHYSICAL HEAD 
NUMBER 3 



DISK PHYSICAL HEAD NUMBER 
[3:01 = 1H 

DISK PHYSICAL CYLINDER 
NUMBER [15:0] - 5H 



DEFECT BYTE COUNT/DEFECT 
ELEMENT 0 - 



2304 
DUMMY DEFECT 
ARGUMENT TABLE 
EXCEEDING END 
PHYSICAL CYLINDER 
NUMBER 
FOR END DISK 
PHYSICAL HEAD 
NUMBER 



\ 



DISK PHYSICAL HEAD NUMBER 
[301 — 3H 

DISK PHYSICAL CYLINDER 
NUMBER [15:0] -FFF5H 



DEFECT BYTE COUNT/DEFECT 
ELEMENT 0 - 



DISK PHYSICAL HEAD NUMBER 
[3:0] =4H 

DISK PHYSICAL CYLINDER 
NUMBER [15:0] =0H 



DEFECT BYTE COUNT=0 



FFFFh 



2305 

DEFECT STORAGE 
ADDRESS 
FOR DISK PHYSICAL 
HEAD NUMBER 0 



2306 

DEFECT STORAGE 
ADDRESS 
FOR DISK PHYSICAL 
HEAD NUMBER1 



^2307 

DEFECT STORAGE 
ADDRESS 

FOR DISK PHYSICAL 
HEAD NUMBER3 
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FIG.24 



APPARATUS CAPACITY AND DEFECT TABLE 
INFORMATION STORAGE CAPACITY (TYPE2) 



DEFECT TABLE 
INFORMATION 
STORAGE 

f B A TTE) ITY 60MB 



40MB 



20MB 



CONTROL RATE OF 1 % 




v3 



DEFECT TABLE 
INFORMATION . 
STORAGE 
CAPACITY 
(BYTE) 



40GB 60GB 80GB 100GB 120GB APPARATUS 
CAPACITY 

APPARATUS CAPACITY (BYTE) gYTf) , ,__ 

-x (10BYTE+6BYTE)x CONTROL RATE 

| MANAGEMENT 



20GB 



512 BYTES/SECTOR 



INFORMATION (3 W):TYPE2A 
ONE SECTOR SKIP (4 W) +(1 w):TYEPE2B,OR 2C 
CONTROL RATE =CONTROLLED NUMBER OF DEFECTIVE SECTORS/NUMBER 
OF ALL SECTORS IN APPARATUS 



APPARATUS 
CAPACITY 


TOTAL SECTOR 
COUNT 


DEFECT TABLE INFORMATION 
STORAGE CAPACITY 


20GB 
40GB 
60GB 
80GB 
100GB 
120GB 


39M SECTORS 
78M SECTORS 
117M SECTORS 
156M SECTORS 
195M SECTORS 
234M SECTORS 


39 K DEFECTIVE SECTORS (625KB) 
78 K DEFECTIVE SECTORS (1.3MB) 
1 17K DEFECTIVE SECTORS (1 .9MB) 
156K DEFECTIVE SECTORS (2.5MB) 
195K DEFECTIVE SECTORS (3.1MB) 
234K DEFECTIVE SECTORS (3.8MB) 


(b)CONTROI 


.RATE OF1% 


APPARATUS 
CAPACITY 


TOTAL SECTOR 
COUNT 


DEFECT TABLE INFORMATION 
STORAGE CAPACITY 


20GB 
40GB 
60GB 
80GB 
100GB 
120GB 


39M SECTORS 
78M SECTORS 
117M SECTORS 
156M SECTORS 
195M SECTORS 
234M SECTORS 


390 K DEFECTIVE SECTORS (6.3MB) 
780 K DEFECTIVE SECTORS (13MB) 
1.2M DEFECTIVE SECTORS (19MB) 
1.6M DEFECTIVE SECTORS (25MB) 
2.0M DEFECTIVE SECTORS (31MB) 
2.3M DEFECTIVE SECTORS (38MB) 
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FIG.25 



APPARATUS CAPACITY AND DEFECT TABLE 
INFORMATION STORAGE CAPACITY (TYPE3) 



DEFECT TABLE 
INFORMATION 
STORAGE 
CAPACITY 
(BYTE) 



60MB - 




40MB - 



20MB 



20GB 40GB 60GB 80GB 100GB 120GB APPARATUS 
nppprT tari p CAPACITY 
INFORMATION APPARATUS CAPACITY (BYTE) (BYTE) 
= AT.ON . 512BYTES/SECTQR x(8BYTE+10BYTE)x CONTROL RATE 

? D ^:? ITY t MANAGEMENT 

< BYTE ) I INFORMATION (5 W):TYPE3 

ONE SECTOR SKIP (4 W) ):TYEPE3 
CONTROL RATE CONTROLLED NUMBER OF DEFECTIVE SECTORS/NUMBER 
OF ALL SECTORS IN APPARATUS 
(a) CONTROL RATE OF 0.1 % 



APPARATUS 
CAPACITY 


TOTAL SECTOR 
COUNT 


DEFECT TABLE INFORMATION 
STORAGE CAPACITY 


20GB 
40GB 
60GB 
60GB 
100GB 
120GB 


39M SECTORS 
78M SECTORS 
117M SECTORS 
156M SECTORS 
195M SECTORS 
234M SECTORS 


39 K DEFECTIVE SECTORS (700KB) 
78 K DEFECTIVE SECTORS (1.4MB) 
117K DEFECTIVE SECTORS (2.1MB) 
156K DEFECTIVE SECTORS (2.8MB) 
195K DEFECTIVE SECTORS (3.5MB) 
234K DEFECTIVE SECTORS (4.2MB) 


(b) CONTROL RATE OF1% 


APPARATUS 
CAPACITY 


TOTAL SECTOR 
COUNT 


DEFECT TABLE INFORMATION 
STORAGE CAPACITY 


20GB 
40GB 
60GB 
80GB 
100GB 
120GB 


39M SECTORS 
78M SECTORS 
117M SECTORS 
156M SECTORS 
195M SECTORS 
234M SECTORS 


390 K DEFECTIVE SECTORS (7MB) 
780 K DEFECTIVE SECTORS (14MB) 
1.2M DEFECTIVE SECTORS (21MB) 
1.6M DEFECTIVE SECTORS (28MB) 
2.0M DEFECTIVE SECTORS (35MB) 
2.3M DEFECTIVE SECTORS (42MB) 
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FIG.26 



COMPARISON OF NUMBERS OF TIMES OF ACCESSING BUFFER 
REQUIRED" UNTIL REACHING TARGET DEFECTIVE TRACK 

NUMBER OF TIMES OF 
ACCESSING BUFFER k 




PLACE OF THE DEFECT 
IN THE SEQUENCE OF 

• CASE OF TYPE1 STORAGE 

(PROCEDURE 1) ACCESS TO DEFECTIVE TRACK INFORMATION STORAGE AREA 
(PROCEDURE 2) ACCESS TO TOP OF DEFECT TABLE INFORMATION STORAGE AREA 
(PROCEDURE 3) ACCESS TO DEFECT TABLE INFORMATION STORAGE AREA 
(2ND THROUGH 16TH AT MAXIMUM; IN THE SEQUENCE OF STORAGE) 
•CASE OF TYPE2 

(PROCEDURE 1) ACCESS TO DEFECTIVE TRACK INFORMATION STORAGE AREA 

(IN. ORDER OR STORAGE) 
(PROCEDURE 2) ACCESS TO DEFECT TABLE INFORMATION 

• CASE OFTYPE3 

(PROCEDURE 1) ACCESS TO DEFECTIVE TRACK INFORMATION STORAGE AREA 
(IN ORDER OF STORAGE) 



™ DEFECTIVE TRACK STORAGE NUMBER AND THE NUMBER 
TABLE OF TIMES OF ACCESSING THE BUFFER 



PLACE OF THE DEFECTIVE 
TRACK IN THE SEQUENCE 
OF STORAGE 


NUMBER OF TIMES OF ACCESSING THE BUFFER 


TYPE1 


TYPE2 


TYPE3 


1 


2 


2 


1 


2 


3 


3 


2 


3 


4 


4 


3 


16 


17 


17 


16 


17 


2 


18 


17 


18 


3 


19 


18 


"n" 


RESIDUE 








(n/16) 








+1 


n+1 


n 
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FIG.27 



METHOD OF GENERATING OFFSET ADDRESS 
FOR DEFECTIVE TRACK INFORMATION (FIRST) 

(STEP 1) MPU DESIGNATES A TARGET ADDRESS TO DF. 
101 DISK PHYSICAL CHS NUMBER 

l__1 02 DISK PHYSICAL HEAD NUMBER 
A 03 DISK PHYSICAL CYLINDER NUMBER 



DP-HED [4:0] 



DP-CYL [19:0] 



DP-SCT [15:01 1 —104 DISK PHYSICAL SECTOR NUMBER 

(STEP 2) DM USES THIS TARGET ADDRESS TO LOAD THE DEFECT INFORMATION 

DMUSEBi™ NUMBERTO N LOAD THE DEFECT INFORMATION FROM THE DEFECT 
STORAGE ADDRESS (ADDRESS SHOWN BELOW) IN THE BUFFER. 



25bit 



DP-HED [4:0] | DP-CYL [19:0] | | r,shIFT [7:0] j -^2601 




f" OFFSET [22:0], 0 



^2602 



BASE a [23:0] 



DEFECTIVE TRACK INFORMATION 
STORAGE BASE ADDRESS 

16bit . 



105 



24 



DEFECTIVE TRACK 
INFORMATION 
STORAGE AREA 



(FOR EXAMPLE, 
32 MB SPACE) 

BUFFER 



— 107 

— 108 
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FIG.28 



METHOD OF GENERATING OFFSET ADDRESS 
FOR DEFECTIVE TRACK INFORMATION (SECOND) 

(STEP 1) MPU DESIGNATES A TARGET ADDRESS TO DF. 
101 DISK PHYSICAL CHS NUMBER 

L_1 02 DISK PHYSICAL HEAD NUMBER 
— 103 DISK PHYSICAL CYLINDER NUMBER 



DP-HED [4:0] 



DP-CYL[19:0] 



| DP-SCT [15:0]} — 104 DISK PHYSICAL SECTOR NUMBER 

(STEP 2) DM USES THIS TARGET ADDRESS TO LOAD THE DEFECT INFORMATION 
ON THE TRACK IN QUESTION. 

DM USES THIS NUMBER TO LOAD THE DEFECT INFORMATION FROM THE DEFECT 
STORAGE ADDRESS (ADDRESS SHOWN BELOW) IN THE BUFFER. ' 



20bit 



DP-CYL[19:0] 



| R-SHIFT [7:0] 2601 



RIGHT SHIFT 



OFFSET [22:0] ,0 



"I — 2602 



DEFECTIVE TRACK INFORMATION 



SELECTION OF BASE 
ADDRESS ACCORDING 
TO HEAD NUMBER 



BASE a [23:0] STORAGE BASE ADDRESS 

' 16bit 



105 



24 



DEFECtlVE TRACK 
INFORMATION 
STORAGE AREA 



(FOR EXAMPLE, 
32 MB SPACE) 
BUFFER 



— 107 

— 108 
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FIG.29 



EXAMPLE OF FORMAT OF DEFECTIVE TRACK INFORMATION 
FOR TRACKS (TYPE 4) 

16 bit width 



FOR CYLINDERS 
63-0 
OF HEAD 0 



DEFECT EXISTENCE INFORMATION 
FOR TRACKS [15:0] 



TOP DEFECT TABLE INFORMATION 
STORAGE ADDRESS 



.2901 
DEFECTIVE 
TRACK ELEMENT 0 



2702 DEFECT EXISTENCE INFORMATION FOR CYLINDERS 15-0[15:0] 



(ASSUMPTION) 



SHOWN FOR THE CASE THAT|R_SHIFT[7:0]| IS 6 



FOR CYLINDERS 3-0 
FOR CYLINDERS 74 
FOR CYLINDERS 11-8 
FOR CYLINDERS 15-12 
FOR CYLINDERS 19-16 
FOR CYLINDERS 23-20 
FOR CYLINDERS 27-24 
FOR CYLINDERS 31-28 
FOR CYLINDERS 35-32 
FOR CYLINDERS 39-36 
FOR CYLINDERS 43-40 
FOR CYLINDERS 47-44 
FOR CYLINDERS 51-48 
FOR CYLINDERS 55-52 
FOR CYLINDERS 59-56 
FOR CYLINDERS 63-60 



2601 
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FIG.30 



FOR CYLINDERS 63-0 
OF HEAD 0 



EXAMPLE OF FORMAT OF DEFECTIVE TRACK INFORMATION 
STORAGE ADDRESS FOR TRACKS (TYPE4) 

3001 DEFECT EXISTENCE INFORMATION FOR 
j CYLINDERS 63-0(15:0] 

lo [oli [o [o[o| o| o|o|o|i |o{o|o|o( o | 



V 
D 



DEFECT EXISTS 
~ AT CYLINDERS19-16 
DEFECT EXISTS 
AT CYLINDERS 55-52 



3002 MINIMUM DEFECT TABLE INFORMATION 
( STORAGE ADDRESS FOR DEFECT EXISTENCE 
\ INFORMATION 



STORAGE ADDRESS OF DEFECT TABLE INFORMATION 
FOR CYLINDERS 19-16 
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FIG.32 



CONVERSION FROM HOST LOGICAL NUMBER 
TO DISK PHYSICAL NUMBER 



3201 HOST LOGICAL CHS NUMBER 



HL-HED [3:0] 



HL-CLY [15:0] 



HL-SCT [7:0] 



V- 3202 HOST LOGICAL HEAD NUMBER 

3203 HOST LOGICAL CYLINDER NUMBER 
^ 3204 HOST LOGICAL SECTOR NUMBER 



OR 



4 



3205 HOST LOGICAL LBA NUMBER 



HL-LBA[27:24] 



HL-LBA[23:8] 



HL-LBA [7:0] 



3206 HOST LOGICAL LBA[27:24] NUMBER 
_ 3207 HOST LOGICAL LBA[23:8] NUMBER 
— 3208 H0ST L0GlCAL LBA I7:0] NUMBER 



DP-HED [3:0] 



3209 DISK PHYSICAL CHS NUMBER 

321 0 DISK PHYSICAL HEAD NUMBER 



DP-CLY [15:0] - 321 1 DISK PHYSICAL CYLINDER NUMBER 
DP-SCT [15:0] -3212 DISK PHYSICAL SECTOR NUMBER 



